The submodule U$ Blk has the universal mapping property with respect to qth order derivations of A ® fc B which vanish on f Λ (A) and f B (B) . In this paper we shall investigate the structure of Ui% B ikIn fact we can express U (B) when k is a field.
On the other hand Sandra Z. Keith proved ) (Kfk) , where δ is the Hochschild coboundary operator (cf. [2] ) and ^ denotes the cupproduct.
THEOREM ([4]). Let K/k be a finite purely inseparable field extension and let φ be a k-linear mapping of K into itself. Then we have φ e D { 0^( K/k) if and only if dφ e D^{Klky^D
This gives an alternative inductive definition of qth. order derivations which is meaningful for not-necessarily commutative rings but which possibly differs from Nakai's for commutative rings in general. In this paper we shall use our representation of U { A % B]k to show that Keith's result is generalized to larger class of algebras.
Any ring in this paper is assumed to be commutative and contain 1. Let k and A be commutative rings. We say that A is a fc-algebra if there exists a ring homomorphism / such that/(I) = 1. The readers are expected to refer the paper [5] Proof. We consider the idealizations A 0 M and B 0 N of M and N respectively. Then D (resp. A) is regarded as an mth (resp. nth) order derivation of A (resp. B)
By Corollary 6.1 in [5] , D (x) A is an (m + n)th order derivation.
The following lemmas are immediate. 
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We denote by δ
as follows:
Obviously Φ q is surjective. 
Under our assumption it will be shown that we have a natural isomorphism of A ® k i?-modules
where I A ® /J denotes the image of the canonical homomorphism of I A ®k I 3 B into I A (g^ I s . For q = 2 our assertion is obvious. For g ;> 3 we assume that & is a field. We define the A ® fc jB-linear mapping 
Since Z) vanishes <mf A (A) and f B (B), A induces the mapping of
to D(a 0 6). Now it follows from Lemmas 2 and 3 that A vanishes on Σ?=i -ίi Θ β +1~% and so A induces the desired mapping Θ. This completes our proof.
) is ft-flat for every i, we have (Z^1 (g) 7 5 ) n Λ ® If) = U +1 <8) If by [1] ( § 1, n°6, Proposition 7). In this case our proof shows that we have U { A % Blk = Ker Φ q for q ^ 3.
2* A generalization of the result due to Keith* Let k and A be rings such that A is a fc-algebra. Let M and N be A-modules. We consider the homomorphism ω of Hom^ (M, A) ® fc Hom^ (N, A) into
for /e Hom 4 (ikΓ, A), #e Hom 4 (iV, A), meM and ^e AT. Now A is regarded as an A <$$ k A-module via the contraction mapping: A ® fc it-4.
LEMMA 4. If M is a finite projective A-module, then ω is an epimorphism.
Proof. When M is a finite free A-module, our assertion is obvious. If M is finite A-projective, M is a direct summand of a finite free A-module and hence we see easily that ω is an epimorphism.
Let φ and ψ be fc-linear mappings of A into itself. The Hochschild coboundary δφ of φ is given by (δφ)(a, b) [2] ). On the other hand the cupproduct φ w π/r of φ and ψ is the Λ-bilinear mapping of A©A into A such that (φ^ψ)(a f b) -φ{a)ψ{b) for α, 5e4. Let P and Q be A-submodules of Hom fc (A, A), the set of ^-linear mappings of A into itself. Then the cup-product P^Q is the set of λ -bilinear mappings of A φ A into A which are finite sums of mappings of form φ^ψ for φe P and ψeQ. REMARK. The assumption in Theorem 2 is satisfied in the following two cases, and so in these cases Theorem 2 holds.
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